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(54) LUBRICATION STRUCTURE FOR CAM SHAFT BEARING 
(57)Abstract: 

PURPOSE: To provide secure lubrication in a lubrication structure for a cam 
shaft bearing In which lubricating oil is supplied to between the cam shaft 
bearing and a journal part of a cam shaft, even In the cam shaft bearing in which 
a width of a lower part bearing is set to be relatively small to a width of an upper 
shaft bearing. 

CONSTITUTION: A cam shaft 1 1 is composed to be supported by a cam lower 
journal 13 and a cam upper journal 14, a journal width (t) of the cam lower 
journal 13 is set to be relatively small to a journal (T) of the cam upper journal 
14. An oil supply hole 21 to supply lubricating oil in a diametric direction to a 
cam shaft 1 1 is formed to set lubricating oil supply quantity to the cam lower 
journal 13 smaller than lubricating oil supply quantity to the cam upper journal 
14. An oil groove 24 is formed at an applicable position to the oil supply hole 21 
of the upper journal 14. 
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[0 0 12] if*«3lBaro«?q-pii, iftlHfS* 
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c i c J: rj f(riS}iJi«i&?L*iiBS^r*«i<s t snfc 

[0 0 13] a*:B4iB«©5S?gTtt. S9ffi8S* 
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fc^ttciD, Tei5WS:lt©«*<±fiBlftSttOTi|@lcJt'< 
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>ctb+»;a:a©}amfS^£««s-r-5 c t^itf^?.. 

[0 0 16] i9*:S2E«©^M(r<tti«. ±g8 

iSI?tttt©«n^£®M-r-2>fc*lciBI*tjS©««&g«:Tfi8^ 
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nrti^itifc*, ##:ttTfiBfftStt©SBff«r*f$nr?ft 

ft}ft©stt®M$n*. 
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[0 0 2 0] m\z. m:^mstm<Dmm\z^n\ts 2m 
m^f^nrz^tjAfbP^m^z^^mm^tirzmmxjifi^ 

Lfcizitiz^r). ti2:.m<DMmz^^^xmti/)^—:^o:>m 
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[^ifi^iji mz^^ma>^mm\z^^^xmmhMzmm 
f ^. :^nm\z%^iji^mb^n<ommmm^u 
MT^Mtt, mb^^xsm^^m^-^xfii^n i&rF. ti 
h.i^-^yvL\^^o) (Dm^vymmz-Dy^^xwrn-^. m 

stt 1 0 \zmM^n^tiJxi^^ yvii ^^bTv^-So 

[0 0 2 2] IftSttl 0«. X>>?>*#:«:«|^'r^>' 
U >^^vYl2 tCJ^^^nfcTSRttStt 1 3 (KT. 

—r)V \ Z\Ztih.l^^yh\ \^m'^Vtz±X^(K>±S!^ 
J: D h«Ste«lC<fc D ^/ij >^^-/ H l 2 {C@5£$n 

h^^^o) h\z^K>m^^nx\^^^. 0 5 tc^r^ajTit, 

2 2^co;^A>^i':7 h 1 1 ^m\i^t:i^^)\^^—n^y Yti 
i^-^\yh (DOHC) iCcox>v?>£«tr#^fT^b 

1 0CcJ:0«6^$n^«fiKa:$nTV^^). 
[0 0 2 3] ^ti. fl(rlBb;/^J:-5JC, X>>?><0/JnS« 

jcj^j^^n^AVuyu^^TLi s^^v\^'t^)Vh(Dm.< 

[0 0 2 4] Vt^^XZ. tlh<7yn—iy^r—i')\^\A\X 

tiixu7i>^-'rjv\ z(D±M\zm^uwL^n^^ox 

-±;nigT (lasic^-r) tsnrvis. 
[0 0 2 5] tiKz^^yv 1 1 \zwvvzr 

z.<owmti\t. mztiJxTyn-v^^-i')ViA\z^y) 

^l-f^rzib. ^'DX/VV^^)y^^ \ b'^^vYif-)Vh 
COM<0 1 etCc^O, :;^JAD7vr-:^;H 3<0— gPSr 
»jr):^ADTv^-±;H 3co^®M;:j:>?^-:h;Hli t 
;&«/h$<;^t3X%. :^Ai^^7hl 1 $:W?P:-r^^*^e) 



!l$M^8-2 1 8 8 3 6 

6 

nrzy^-±)vit^i^mmnt'^^<u^x\^^^o^u^ 

[0 0 2 6] iKl-iT. 0 6^fflViT*Av'^:7h 1 1 (D 

mm't^^9i(r>t)i.\7fim&^n^t,mz. ±m\^tc 
ttsiti 0Jcffl^$ns«»O':^^-:^;i/eBi sj&tj^^ 
^nri^^o c:o*Av^:7h 1 i(04»'il-gstcj^lft:*fpi 
lc5ifiE-r'5:^7A>"v:7hF^fflKi 9 {1ihMi^W&) 

-:h;i/g?l 8O^®(craDLfc«^c;0H@<D^4^A?L2 

0 c:o?ft«AJL2 0 ^i^-«^t$n?bisa 

[0 0 2 7] ±|BbrcffiSc<^ffiSltl OCDrt, tS^Afl- 

2 0 35tji^«$n;^>?^-:^;i'» m\z. m^nm^^ 

mxm^2 2mtmmLxf^mm\^m^m0SLr^) . 
;i(D^^)vmxm&2 2 tmmx^2 o ti>mmvftm 

2 o^mr)t!j^zy^ryh\Hm^i 9\zm.xT^. 

[0 0 2 8] tyi^Vrz^v\Zt}2:.zyryhPim^ 

1 9»C««jScO?*«*&?L2 ld«l^^$nT*5 0- tJJ^i^ 

-^yhp^m^i 9m\zmKvrzmm^-( Mt^mmmn 

2 1 ^mom^ni o^;^7A>"v7hi i©v-\-~:^;i/ 

e?l 8 t<DMJC«jf&$ns. ;iniCj:«P. ttSltlOi: 
;^A->V7M li:(^illft=£Rf&tCff5«£Si^nTVi 

[0 0 2 9] m^^x. mi7b^m4^m^^x:^%m(Dm 

-5. B117iM^4lC*3l^iT, ^ 5 Rr/^H 6 IC^b/t 

©BSt-^o ^nmm\zm^mmmm\^. -ni^^vn-v 

^ 1 4 ictfiit 2 4 bfe ;i t ^l^m tr^ h 

(Z)Tfe'&o C:(0?fli8 2 4«. CTAtfipiS --4111111, iS$2 
'-'3Hinia)3ST*0, m2\Z^^n^Xz>\ZttM.7y/'^— 

z^^-^)vi 4\zM\^r^tscm±m\zt:>rzDmgL^nx 

[0 0 3 0] ^fc, ^0>m^tSLm\^. ^M.i^^ryhll 

\zm^-^nx^^^mmmji2 i<o^mmm^ (tjAz^^y 
hi i(D^m\zt^v^mWi&) tm^t^^vmf&'^n 
TVi-5o «eoT, :^A'>v7hi Kommzm-^^e^m 

a 2 l:6^;^ATu/A~'»-:^;H 4^iJlclHl^^ffi'r^ 
i:, miR'(S^2\Z7jk'^n^^y\,z. a#^je&?L2 Ui« 

[0 0 3 1] tii^i^^yhi I (D\3\mzm^m^ 
«&?L2 la^tiixurz^y-^jvi 3{ffiiiciHite^&-r^ 
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[0 0 3 2] i^ms^mr^\x. :t--f;i'#>yiCctof*«A 

?L2 l;!l^v^-:^;^Iti;^^^/^$Vi:^A^TvY-:^;Ul 3 

[0 0 3 3] ^tz. :^nmmX\XlM<0^o\Z. ti2x7 
?fi«2 4^?^^b, ;i(0?fi«2 4lr?ft^j^?L2 l;6^iE>iS 

[0 0 3 4] j:oT, ±,^(D^o\Ztlh.UTi^^—'r)V 
1 3lC;fett^i®it:r-1';K7)iin^<&Mt-^^cc6tcil?t:t 

1 AXMimm:^^ )\^ti^f^m2 A\z^^^nx^^^rc^. 
ti2^7v/^-^j^—t)viA\z^\'y^mMmumm^^ 

[0 0 3 5] ±itUfCcfcplC, *:3liS^JlC^^j®««3S 

3co>?^-:^;i/i|St;&^:*i^T'://'^->?^-:^;H 4 
CO r - -TJVmT tcit^T/h$ < 19:^$ A^lffi^ 
iJlO-efeoTfe. :^AnTv-\'— :^>'H 3tc;J3tt^® 

0 0 0 \zn\.+iiu^(r>mmtb^^mt^^t:t^'^mti 

[0 0 3 6] m^^x. m7 7bmmi i^m^^x. i^^m 
(Dm2mmm\z%^ii2xmbs,\^<ommmmzr:>\^^xwL 
Hi-r^c i^. ^iib^mi wz^^^x. msmJ^m^\z 40 
7^\.tz.mf^^w\-m^SL\z^\^^x\xn-n^^ii\^x^(D 
sim^mmr^. :^mmm\z%^mmmm\'^. ^m&n 
2ip^\zmm^^um^xi^¥^2^^wmr^hmz. 
}^7AD7vY-:>-;n z\zei^(D^)y2 7^m05iLrzz. 

[0 0 3 7] ^^2 6tl^J;it^RffiJ^«ch$nT:feO> 

mm^ii2 imzisitsi^nx^^^o ^tz. ^mmm^z^ 
^m^i^K2 ^hmu2 1 aLt±mm2 iht\z^ 
K>m^^tix^K>. F]^mik(D^f^2 ecom-tmt. /h 
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«t&3=L2 1 ^J^££-r^:^Sffi2 1 hfH\z^^^Xt3Ai^^ 

[0 0 3 8] ^Tz. #flc2 6J^/jNgg62 1 aCD±SSBBa 
(:feSSB2 1 bffl!l<DraP) tSftf ^cltlcJ;0»»j(S 
?L 2 1 g^^f r ^ ^#2 6 i^^/^mm 2 1 a C0± 

esrap;5^^srar^;i(h(-<i:o?ft#^*&?L2 i^^#-r^ 

:^-<;KD«gnJi#{*c2 6JcJ:r)«3ffll$ti, #«:2 6*tfft 

0 ic^trs«j^ti«M$n. 2 6 Ti^tffte^i&^L 2 1^ 

[0 0 3 9] 0 9Jc^$n^<fc'5lc:, U:/2 7Ji 

*ADTi^^— :?-;H 3(Dz^^r-i^'JVm2 5C0^^tCt> 

->^yhii o0tetc<*^<i[fiite'r^ift«*&?L 2 1 a>^aj 

10IeI«lcf4^Vi?fi#^$&7L2 l;&«;^ADT>^i'-:^ 
;H 3<iI(ClHl^Tat. Uy2 7«?ft«JI&dFL2 It (fiP 
#^^2 6^) Mf^T^. 
[0 0 4 0] ^Tz. Uy2 7(D>?r— :h;l'M2 575>^(0 

2 6^/h=seR2 1 a(D±t95MPlr}fEEb-5^iif^t::^5£ 

«)!i&?L2 l^^:trADTf^^-:^;H 3MJC[HI^b. » J 
' 2 7;5>t^«:2 6$:/J^S^IB2 1 a OigBfflatC}? ffiT-S C 

iijCctD, 01 otc^$n*j:3tra«ie?L2 

2 6lcJ:Dga#$n^, 

[0 0 4 1] — ^ATy/i-s^^— :^;n 4(c{i:^ 
An7S^r-:^;H 3ICJe^«$nTVi^J;^;S:0:/2 7 

\Zt^\^^mmmil2 lf)^tfJ^7yJ^-i^^r-±J]^l 4<ft|tC 
iHltebTt), *fl:2 6{i»«*&?L2 l(7):;^Sffl2 1 br^ 

\z:ioi^xmiSL'^mfs.m^t'^nx\^^^. ^rz. x>i^> 

0. vt^x:^jx>^^yhi i<om:fj\^\zm&'^nrzmm 
2 1 0>[^mzmm^nrzi^»2 e \z\tm'bi3i>^i^m 
b. '^\zm:^\^mi\zitm^tirzm&tu^x^^^o 

[0 0 4 2] ^oT, fa«ite?L2 l^^^l^AT^^/'^-v^-r 
-:?-;n 4fi!ll;:lHlftbfc«^, ±E3S't*Jr J:0#flc2 
6fl/h^gP2 1 a(D±g5^P;{>^e>^fiabT*3 0. 01 1 
lZ^$n^J:^lC#t$:2 6t^a#^*&?L2 1 ^P#b;^c« 

ffii:;^j:orvi^o m\^^x. ^mmm\z».^mmmm(Dm 

mz^\^^x^^^'r^. 

[0 0 4 3] miHbifcctPtC, tiJxzy^y h 1 lOlHlie 
{Cfl£i'iffi«S&TL2 l7&t:^ADT>?v-:^;H SdHriilK 
b^t^-^, U:/2 7^^#^^2 6^/hgeP2 1 a(Z)i:ggra 

□icrpittflEb. .fcoxai oic^$n^<fc'p(c«&«*& 
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[0 0 4 4] ^Tz. tiJxzy^yhl KO^Bmizm^^m^^ 

^n^^o\Z^{^2 6li««SS7L2 1 ^re^UTl^^, 
[0 0 4 5] ±SE<^i:3(c. *^SfiMlr«^^flim«iitr 

lOT^oTfe, tJMsaTi^^'-i-Jll 3\Z^n^mm 

1 4 \zn\^+m^m(ommti^^m&^^^t,immt.u 

[0 0 4 6] ji^i'iT, mi 2msm \ ssfflv^r. 2^:55 
i^om 3 mmm\z%^i32xmm^\'f(Dmmmm\z-^\^^x 

1 \m\z7r^vitmiSLtLn—mmz^\.^x\-m-n^^^ 

»«I&?12 1 rtirJi»Rlffi>S:«i^3cT#fr2 8&J^^t-<& 
ai^tc, :^A>'^:7 H 1 i<^|ft^r^(-^T^?fi#^j^?L2 

1 OS^^^W 1 2 4 COifi^feW 2 ^tCjf^T/jN^ 

[0 0 4 7] #*2 8ltfcf>4^J^t^^^bTi50> fS#^ 50 
)t&a2 1 lcEI9:$nTtiS. 2 8 

2 8 a2:R1Sttf6rtS5 2 8 b ^»CJ; DffljS^nTV^^. 
;i0^^^2 8^^^S-r^^<^^?gP2 8 aOS^feti, tS 
«*&?L 2 1 (Dg^jiw 1 cfc 0 < 2 4 <z>«|g^ 
ffiW2ct»)/h$<K^^n*t^^lC. ^(*^2 8S:«St*r 
^R®t^^rt8K2 8 h(r>m^m\t,. ffis«j&dFL2 1 <Dg^ 

[0 0 4 8] t¥t3T. ^F«^2 8«P31Stt^J*geR2 8 hffi 
»#ll&dFL2 1 i:5tt|6jr^|BHJC*3V>T;^7Ai^^'7 h 1 1 

nrv^^. ^rc#«c2 8«, 5S^«#8P2 8 a;:>5?fifl^j|^a 

?L2 1$gB#L.. n^i^&2^Q.tmimil2l(D=J^ 
-':^;^ffi^fflre□^>^fSWT'5)^l^:^C<fc0^4«*&dFL2 IS: 
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®SEntt#(2ic2 8lCiDfflW$n. #«C2 8 7&^?fi«^j6&7L 
2 1 ^K#-rsca:fZ<i:OJSm:t-f JKDWSttl 0 «C*f 

•r<b«^*&ti^sii$n, ^2 sf)^^^i&ii2 1 ^^#-r 
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7 M 1 (OMmzm^m^-r ^^^11^112 i co^®i«.sij 

1 10lHlGlC#Vi?fi«j|&?L2 1^«*AT';//X— Z^-V— :^ 
;H 4{MJClEl^-r^<h, ti«2 4«?S«*&?L2 1^ (fiP 
^, ^2 8 ^fcfr^T^o 

[0 0 5 1] *J^. ?fij8 2 4 0S^'\--:h;i/ffi2 9;&^^(7) 
8!$ Iftfll 2 4 2 8 t^lRlbfc^ffi-C** 2 8 

?ttfi^J&?L2 l)&t^A7!y/'^-i^^-:^;H 4<Wtc[HHfe 
^^2 8^^tft««&IL2 1 (h^[Sl-r^i:> til.-y\y 
V 1 1 oiHl<tolcJ:0»^i"S«'C^:blrcJ;0#<*:2 8(ifft 
«2 4rtfcjiAU. 0 1 2lc^$n^i;3tc?6«j|i&?L2 

[0 0 5 2] :feA^75^v-:^;H 3lr«:^jAT 
4lc?l^£K$nTV^Sci:^7^ffti»2 4 
f^?^£S$nTVi>5:^.^o S£oT. :*rA>'v:7hl 1 <01hI« 
lc^Vi?a^j|&?L2 i7&t:^AnT>?'\'-:^;n SflSlriilK 
bTt>, ?!7ADTi/Y— :^>^H Sc^v^^--:^;^® 2 5 
i:t)#^^2 8li?ft^«&?L2 UrfpItt^fJE^nS;^c»e). 13 

1 3l;:^$n^cfc^ic^#:2 8ti^S«l&?L2 l^lB#b 

[0 0 5 3] m\^x. i$^^mm\z%^mmm^(Dmmz , 

'::>ViTIttWr'5. S5S5bfc<^'plc, :^Ai/v:7hi l co 
lHieJCffsi^a»«&?L2 l)&^*AUTi^-t'-:^;H 3{I!IIC 
lHlKbfcS'&. :^AD7i^Y— :^;H 3 0V-V— 

2 5«#ft:2 8^I*«*&?L2 \(OV^-^)\mmmn\Z 

f^il^t^¥EEb. ck^T® 1 3Jc^$n««i:^Jc?a«l&dfL2 

1«#«:2 8l::<fcOK^r^o t^^oT, mm^l\.2\f^ 
^A□7i?^-:^;H 3 t?[*rp)LTV^^t^98-T?t^. 

[0 0 5 4] ^ti. :f3A>'^:7 h 1 lCD[sieir#li?4« 
jfS?L2 l5ji^:^AT^y/'^->^^-:^;H ^mz^W^tz.'^' 
#^*c2 8«:^AvY:7hi ic^lHltetCckOSg^'r^ 

^tl^^o\Z^^2 8«»?S2 4t*g(CilAbT?ft§^*&?L 
2 1SM#'r^o ±tBOcl:^lc, ^Ai^-v-^M ic7)$a 
^5rSjJc^fr-5?ftttj6&7L 2 1 <og^«w 1 mm 2A(r>^ 

^SW2^lc:lt'^T/h^<IS:^$nTVi:5;rc6?). #*2 
8 7&tf4«2 4rttCxiAl-'5C<h(C<i:i9i®m:t-r;UC0SSSS 

tti o(cf^tt«j^$n^o 

[0 0 5 5] JiEOcfc^JC, *IISS0yic:«^>S3«*SigtC 
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(7) 

11 

0 X ^ -:^;^^iT II jt^T/h $ < §9:^$ n:rc^ i^fftlftS 

[0 0 5 6] iR(<iT, 01 4RtX01 5€:fflViT. i^? 

[0 0 5 7] 01 4]5:r/iai SlC^T^UTli. ?fii» ^ 
3 0COS^«tita«j6&?L2 l(7)^^fea:lBSI^-t$nT 
^i^d^ ift^bfc|g3SISB0i|ihra«HC«S}3 0(Di|@^}* 

;H 4fiJtC[aIfersa:. ffl»3 0«|ft«J(i&?L2 1 (IP 
#<*:2 8) t1l^\^'^^^om^^nx^Y). tSoT 
#^2 8;5i5f*«$&?L2 1 i:*f(ol-r^<i:, :^7A'>r:7hl 

1 coiHiefci 0%^r-5a^D:^lCcfc D#flc2 8 ti^fi«3 
orticiiAb. 01 4ic:^$nsi5icffl«j|&?L2 iji JO 

[0 0 5 8] C(DS8. ±iB<DJ;'5lC««3 Oco«gS$^^* 
L 2 8 (Dn^^m 2 8a CD^^^ J: 0 < , 

^#{^2 8cD^giC3ftvi^feic»^snT^^^fc6e), m 

3^Sg«!llcH:^T#»2 8li*A7y/'^":^^-:^JH 
4rtfc^<mAT^fcee>, RfSJK^t^BB2 8btl*#^$& 

a2 1 ^(^)r^tcj^^$n^rB^Ba&::^#<-r^e:t3i^«T 

jioomBa€B4><to}a«:^-^;ujitt««&a2 
s^ti otcifij^tftje^n^o 

[0 0 5 9] Ji^Ock^lr. ^ 

[0 0 6 0] m^x. mi 6s.r^0i i^mi^x. 

KH>^r^. 0 1 6RZ/iai 7lC:fel>T. 0 5 TiSS 
1 5SlC^U;^«i^i:l^-ffi^lc:PViTJil^-«F^S:f* 5C? 



4$BB¥8-2 1 8 8 3 6 

12 

i^x^comm^mmr^. ms^m^^xmmvrz^v 
{z. tiAzy^yhi i\t'^(o^^L-mzm:^mzmiEvm 

ti^tmz. -m^tfj:.i^^yhp^m^i 9\zmm^n 
^tmzt&m^i^^-^jmi s(D&m\zmoi^rzm^ 

[0 0 6 1] ^fc. mmx^2 oftmrn-^nr^z^^'-^^ 
x\^^^i)^. :^mmm\z^^^x\±. 01 e (a) &t^0i 

7 (A) ir^$n5J:^(r. »»AfftStt 1 0 a SSI^ 

'r^;^A7-;//^-yi'-:^;H 4tc?ft^X«3 1 

\zt>rzK>m^^nrzmiSiLtsnx\^^^o t^. zL<Dwmx 
ms i«»Attstti 0 a^mmr^^ATyA-i^^ 

X\^>tj.^\ 

[0 0 6 21 ±tBcD?a^AP3 i\t. mmxm^ni o 
jmxmi»2 2 tmm'r^j:vm^^nx^K^. dc-t^r 
m^2 2^mr)mmxm3 irtti«A$ns«^t$n 

[0 0 6 3] :it7A>'^:7M lJC*>?r?^^$n^ 

a«Adfi2 0 tm»:(Dm^fs^ii2 i ^oiatstts^^ 

(i,-±T<D?ffi«j^?L2 IffttiAz^^ry h 1 1 C0ia:;&[plJC 
*fbT»9JAa2 0 t^lSjttffii:;^^<t.5^^$nTtri 
ip-^> ^i^?ft^A?L2 O(;)ttM*^01 6 (A) \zm 

^n^^v \z^m±:^&m^K^Kmm:^[^}tzMmem\^^ 

ft&:m\Z^^t'r^^. :^TO?aft«&?L2 1 ^01 6 

(B) \Z7jk^ti^^v\zmWi±:^&:m^r)Rmm:^i^\z 

[0 0 6 4] m^X. ±iS«l^^:$nfe*^JSWJC«^ 

^-±)vi4\ztmxM3i^±m\zt>rzr)j^i^\.. c 

n^)J:-5«^S$nT(.^^. i¥oT. ;fjA>-v:7hl ICD 
lHl^lCff^iaa5A?L2 0*^:^;A7^y/1-'»-:^;H 4 
fiUJClslC^Kf St. 016 (A) tC7l^$n'5cfc'5H?ft 

^A?i2 otifa^AS3 1 iiSMu, mmxm^moy 

mm-^^ )vmmxii2 ^mzmx.-t^. 
[0 0 6 5] ^tz. fmxii2o\ti^j>.i^^yvnm^ 
1 9^:ft^L'Ttffi#tjt&?i2 \ t.mm\yTzm^t^rix\^^^ 

ftisb. mmxms i*^^»?a«A?L2 omzi^xi^rtmm 

:t^MttiAi^^yhp^mKi9pq^mti. m&moi^ 

tirzm^l^JL2 l:6>^$SSltl 0Jc#^*&$n-6. 
[0 0 6 6] Ct^JS. ±ISbrcJ:'9tca^Afli3 lUffi 
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13 

[0 0 6 7] tiixiy^yhi 1 <^)iHiK«cff«ri?fi3} 

mi 7 (A) \Z7Fi^n^^z>\z. ;^ADT>?r-:^ 

^mmmm\zi5\,^x\tmmxji2 o\zM'r^mm:t^ )v 

[0 0 6 8] ^r^i. ±^(D^^\,Z±X(Ommt6^2 1 \t 

1 4 tM\^hx^^^mz<D^nt>ns mi 7 (b) 

$nici;'57^^#^«&?l2 ld^:^ADTi^Y-:^;H 3 

[0 0 6 9] cfcoT. :*^*fi0iI{c:^SiMft^^igiCcfc-pT 
t). :^7/^7:y/^— >?Y-:^;H 4'\cOJltt:r'f 

m\zMi^. tjj^tJTz^^r—rji^i 3^<oiam^^)V(om 

;KDJinse«T#, ^^^f3J:,Ty/^-i^^—rji^l 4 

, \zMi^-i'»:^m(Dmmm^^t(^T^^t.t^^mt:fx^. 
[0 0 7 0] ^Tz. :^mmm(ommmmx\t. :t^)ii^ 
>y^(ommmA^m^ ^mrnxn 2 0 \zmm:t^ ji^a^ 

mmxms i^tnKT^n-i^^-i-jui 4<D^\zm^ 
T^fc^fx. t!i.Ty/'^—-J^—ir)ii4\z$^Lxo:>^ 

mo:>^v\z^^i^^^m^^^i$!,^mtf3:<. mmf3:m^xm 

[0 0 7 1] IKViT. lai BRZ^mi 9&ffl^>T, 2(s:S 

worn 6 mmm\zm^t!Jxmm^if<Dmmmm\z^^^x 
iftBj-r^o f^u, 01 9Jc:fev^T. msTbmm 

1 7BIJC^b>t«}«<i:l^-«I^SJC'^triTfif^-??#^ft 
\z^n^if3J^Ty/^-z^r-i-JV 1 4 lro^^tcrS«:j-< 
y/^-z^r-'Tjvi 4 izmf&^n^mttJ ixzy^^ y h 1 

l:CrmHlie (3 6 0' ) T^[^(^mmAll2 Oti^tiJ^T 
[0 0 7 2] fip-^. m5llffiWO«^Tli:«7A>-V7h 



(8) 8-2 1 8 8 3 6 

14 

1 1 An [5i^T^^tc;fjA7^y/^— :^;H 4{::fS 

*t:f-r;i/7:>«fl^jte$nsotti 8 o^ <omm<D^x$>r). 
mm:t-f)V(omt6fSim^m^^'^o -err, **jB0yT 
\t. '^\ztiAyyn-i^^-±ji^i 4\zs^\^xmmyt^ 
At)mi^^ti^^om0LLrz:iL^^mt't^^(Dx& 
^- KT. M:i^mmgi\z'D\^^xw^'r^. 
[0 0 7 3] ^mmm\zm^mmmmx\t. tiAi^^y 
hi ip^\zmiRzsm2(Di:}j^iy^yh\^m^3 2. 3 
3^^ii'f^tPk\z. ::0mi(otiAiy^yhP^m^3 2 

10 \zm 1 (Offi» A^L 3 4 Rt;ffi»(7>m 1 0?ft««S?L 3 5 

^, '^\Z%2<D^K'^^yV\^m^3 3\Z^2(DmmX 

^3 ^msmsL(om2o>mm^i[.3 7 ^m^i^tzmiSLt: 
^nx^^^. 

[0 0 7 4] y^\(Dtih.iy^y V}Hmn3 2^^2(011 

2xiy^yvnm^3 3h(om\z\t. mm.3zf)mi&'^ri 

T:fer). SicD;^AS^'v:7M*gMK3 2tm2:^A->^ 

:7 M^3i2S3 3 ^(Dmxmm't'i )Vf)^n^^x^n.^m 

^t^oTVi'S. ^i^c, m\(OfAmX^3 4t,WSi<^^ 
l(Dfft«j^7L3 5 titSl:^7A>'v:7hf*gSK3 2^:/^ 

tiiKi^^yhi i(Dmjmzn\.f^\(ofmxii3 4^ 
n\p^^m^Lrs^^^oWL^^nx\^^^. 
[0 0 7 5] ^mz. m2(D^mx^3^t^^<o'm2 

<r>^^^lL3 7 t:\t.m2(Df3l.iy^ryVP^m^3 3 
LxTffiil$nT*30. t^'D±X(0'^2(Dtbm^^3 7\t 

tjix^^^y h 1 i(DW)5mzn\^m2(Dm»x^3%^ 
n\^m^hu^^om,^-^nx\^^^. mic> 
xii3 4Lm2(DmmxvL3 ^t\t. *a>^-v7H i 
(D+/D*6=&Ef'.L-jc^f^-rscfc^, fin-^ 1 8 0' mm\.ft 
30 ^mxi^^-^nx\^^. 

[0 0 7 6] ^^mm\zi^^^x^. tmxm3 i« 

1 4&tX;t?An7>^-\'-::J-;H 3 \z\tm&'^nx\^^ts. 

(Dmmz-D\^^x^m^^. 

[0 0 7 7] i^mmmx\t,. ±m(dx o i (D^mx 

?L3 4i:m2<D»^A?L3 6«hA^*Avv:7 h 1 1 

4» l<7)?S^A?L3 4?&«f4^A«3 1 ^^r^LfSft^-fJPT^^ 
©A^nxi^Stt^Tti, iS?t:t<;U(3:m 1 OfflttJSa 
3 5;0^e:^ATy/^-v?^-::^;H 4 ICf&jttWIS^n 
^tz. ^2C0?4^A?13 6A^fft^A«3 1 

i®?&::f^;i';&««A$nTi.i^t«J8Tft, iS«:t-r;mB 
2<^)?ft«j6&7L3 7 7!i^e^;^A7y/^— :?^-:^;H 4JCI^' 

[0 0 7 81 SI 8{C^f<^^.tO;^7A>-^>' 

M l;C^^P^ft^;^fRI^C[HIlEU ^lco?S^A?L3 4 7&ty3A 

7 1 4 *^^sra-r^attio:<^ig$0 1 

50 9 IC^-r. 019 JC^^n-S^ffiTtt. ^3^16 1 CD?ft35 
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15 

[0 0 7 9] g!l 9(I^$n^«^c^0, :EtC:^A->^ 

mi(DfSi^f^n3 5 t);^APr>^v-:^;n 3 t^r^iu 
[0 0 8 0] — ±ffi(Ock3tc:«7A>'^:7hi 

{zi^t>':>xm2<Dmmxji3 eitmmxms i tsML 

^2 0?ft^A7L3 6a:0m2cO;^A>'i':7hP^51^S3 3 

[0 0 8 1] ±|B©cfc3(3. ^r^X. :^m&m\Z^^m 
mm^\ZJ:-oXh. t!AT^yn—>>^'-i-)Vl 4^<Dm 
m:t^ JUcomi^mizMly. ttIxU7z^^r—^)\^l 3-^<D 

3\z^\'^^mm^'<)v<Dmn^^mx^. 
rxs2co^Av^:7hi^iis&3 2. 3 3(c*^E^$n 

fz?^l<ommX^3 4h^2(DmmX^3%t.ifil 8 0 

{&*gii^feoT«&©AP3 1 hmmr^m^h^nx 
\^^^rz^. ^i-SL^^\t,m.2<Dfmx^3 4, 3^(D^n 

*^-*6O»«AdFL;0t««C*AT^y/1->?^-:^;M 4 CI 

^:7hi \(K>mm^^y)mmzno:it.t^'^mtt^^o 

[0 0 8 2] _hiBbfcm5 2&tK^6^SS«?dlC:fel.iT 
tt, fftl?A?L2 0. 34. 3 5 tffi|R(D?*«j(&TL2 1. 
3 6,3 7 t COffi^^ggl^t^. ^T(D?fl#^«&?L 2 1 r 

3 6. 3 7 7^^:^Avy:7 h 1 iofft:^(Rjl:i?:*bT?ft«A 

a2o. 3 4. 3st.nnvmtiU^^om&\^ftm^ 
9. 3 2. 3 3\t&<mmm^^nrz^(r>x^^. 

T?ft»A?L2 0. 3 4. 3 B\zm.\f^{kmzm^^tlft^ 
#^J^dFL2 1. 3 6. 3 7 ^:, mm\^tziSLm\Z^^'^ntz 

m^i^^ 2 1, 3 6. 3 7 tix\t:^^ )vm&<D^f^mn 

[0 0 8 3] J:t>T> Zi(Dn^m.ti^^lEt^rz^\Z. 
»a#^«&?L2 1. 3 6. 3 7(OJi^fi!c(aeS?ftiSA?L2 



(9) <t*il¥8-2 1 8 8 3 6 

iff 

0. 3 4. 3 5<D?^J5^<ft®Jr^bT-reLT (gp-^. S 
16 (A) IC:tett^0«Si:iai 6 (B) iC^fefrt^d^i: 

[0 0 8 4] 

-^(Dmmt^^mm.f)'^^ht.is.^^om^\^tz:Lii\z^K>. 

[0 0 8 5] ^fc. K*3i2iH«(z>»?g{c:ctnfrf. ^^si 
mm^mm\z^n'^n^it^. -^^u&o^mmm^mz 

[0 0 8 6] ^fe. 8S*]B3lHa(^!eKtC«tntf, tih. 

20 m<Dmmzw\^^^^^^f}^ymm^nt.i^\P\\.x\^^^^ 
m\z^^^^x \^^m^-T^^^ it om® \zw $ nr 
a^ffl^b. ^fztih.mcommzm^m^t&^'mmmfb 
m\zn\^r^^m\zi^m'r^hs 'tJh.^<Dmmz^Dn 
^r^^'bti\z^r^i^m^mi^mzmx\.mi^^iL^m 

±mb^mz^n^^wAo>m^^mm\znoz. 

30 t^ti^X^^o 

[0 0 8 7] ^fc. i9^«4|B«CO^§^lCcfcn«. 
»A*a;i)^6>?*«A7Llc®«f*;^t^A$ni5^-r a 

mx±.^t^^n\z<o^\zmm^^^t&r^ titi^x^ 

fflS2^A^7)^i^:>r±HPfasttic^bTi!git?fi^«^r^ 
Lhuy). ^'Dxtii^iHicomm^mmznozLt.ti^x^ 

[0iScoS!*35:ltt?g] 

40 [01] *^?gcomi^]^^tc^^iP§mffiig^ij£^'r^ 
n^\^x\,^^m&^7fctmxh^. 

[0 2] 0UC:fett^A-A®lr»per®0T$>^. 
[0 3] *^HJ©m mJSCTir«^iS««iit^i»?B-r^ 

[04] 0Uc:teltSB-BSfce3BrM0-r«)^. 

[0 5] '*imn\zm^mmmmt(^mm^n^9b^v)^^ 
50 [0 6] :i^^mzm^mmm&tmm^n^^^mzm 
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(10) 



8-218836 



17 



18 



[0 7] ii^%^<Dm2mMm\z^^mmm^^mm^^ 

[0 10] :^^m<Dm2m^m\z%^mmmj^^is^mr 
mil] ^^m(Dm2mmm\z^^mmmm^wimr 
mi 2] *5S0j(Z)m3^js0iitc^^iMtt«5g^iffiBjt* 

[013] *5g^<Dm3l^;^0tl{C^^}ltt:Pxg^l^O>g-r 
[01 4] 2is:^0^(Dm4Slffi0!J{C^^ii?t«ii^^0^i- a? 

[01 5] ^^m(om4^mm\zm^mmmf&^m^M'r 

[016] :^^m<Dms^mm\z^^mmmm^mm'r 
^-:^;pi*trpjLTVi^jKM€. ^rz (b) tiifi««&?L 

T^-S* 30 
Wl 7] *:S!WO^5^J60tJic$^^iBMl»ji^UiBJ-r 
S:fe:Je)a)0T»i9. (a) li?a»A7L^«:^7AD7S^v- 
:^-;WtM[RjbTVi^^^^^, ^fc (B) \tm^1f^nt>^:^ 
A □ r ~ :^>|^ <hMi^ L T V i ^> ST 35 ^ . 

[01 81 *:5BEB0M6llS6iflllC«^^}|g««|ji^Si^-r 
Sfce6(^0-C*O, (A) {tmi(DmmAliy}^t)M<Ty 

/^->>^-±)itM\^i.x\^^^^m^. ^fc (B) \tm 

1 <^)ISft«&?L;J>^*A7^yA-v^— :^;^i:?:^^pIbTV^^ 



ttsas^f 0-e^^o 

[019] ^mm(omemmmz^^mmmm^m.mr 

Sfc«e)CD0T*r). (A) «^l(Z>ft?JA?L*t:^A7^/ 

/t— £^V-:^;^;5^6S8PBlT^itHfr(^)t^Sg$:. ^Tz (B) 
«m 1 (D^a«j^&?L;&^*ATy/^-v•\'-•:^;^^&^eSI[i8T 

[02 0] ^E5fe{C:fett^SQm«iS^^T0T^O. ;^A 
IftfflS <D :^ A o 7 V •Y' ~:^;KC>ja€^ Srit:^ U T^t"^ 
«0Tfe^c 

[02 1] s£*jc*5ttsiffl««a&^r0T»D, fjj^ 

ttlftS (^>:^ A D 7 5^ -^^ -:J-;KDiSfilS14;:;*c U T^t*^ 

[?aF^CDK§g] 

I 0 ite^tt 

II :^3Av-v:7h 
12 i^U>y-^!yF 

1 3 tJAUT-J^-^JV 
1 4 tfJxTy/'^-z^-r-i-JV 
1 5 /NVI/:/U :7 h?L 

1 6 ^<:t» 

1 8 >?Y— 

19 :^Avi->^ hf^®^ 

2 0 fj^rnxn 

2 1 ?ft#^j^?L 

2 2 5^--r;^^A3iK 
2 4 

2 5.2 9 v?^— 
2 6,28 

2 7 

3 0 J^gg 

3 1 »^ASI 

32 mi(OtJ/xi^^yh[ 

3 3 m2CD^AS/Y>': 

3 4 mKommxn 

3 5 mi CD?ftft«&?l 

3 6 m2 CDtffi^ATL 

3 7 ^2 0ffl«^jte7L 
3 8 
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(11) 



8-218836 



mi] 




loostr 



[021 




[04] 




21 



[05] 



[7] 




BdO) 



1 4^ AT v/1-5^ir-^;i' 
n*A5^-l'7l' 




19*A£^r7^rt5BB 



[02 0] 
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(12) 



4$Bi¥8~2 1 8 8 3 6 



ms] [@io] [02 1] 




mil] mi 2] 




mi 3] 
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(13) 



^mW- 8-218836 



mi 5] 



II 6] 



(A) 





II 7] 



<A> 



(B> 





[lai 8] 



(A) 




22 3ftBS ' n^iA5/-v7h 



(B) 

asm (DSi<HffiiL 

/ 3 za 1 A 5^ V 7 h 

3:1 




3^ ll^Ai'ir^h 



13* APT 
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(14) 



«rM¥8-2 1 8 8 3 6 
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